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TROD 

Extensive ground and aer ia l  surveys have been conducted each year 
s ince 1946 in the Nushagak and Togiak dis t r ic ts  of Bristol Bay. The purpose 
of these  surveys i s  t o  evaluate salmon distribution on the spawning grounds 
for varying levels  of escapement and to  aid in the establishment of escape- 
ment goals .  The Alaska Department of Fish and Game has  been responsible 
for these surveys s ince 1960. Survey estimates included a l l  spec ies  of sal-  
mon for the first time in 1964. The king, chum, pink and coho salmon in 
addition to  the  red salmon make up a substantial segment of the catch in this 
distr ict ;  pink salmon enter the catch in large numbers only on even years .  
In the Togiak dis t r ic t ,  four spec ies  of salmon are  important: red,  chum, king 
and coho. A few pink salmon a re  taken during even years;  however, they a re  
not taken in any appreciable numbers. 

Systems surveyed include the primary red salmon spawning area,s: 
Wood River, Igushik, Nunavaugaluk, Tikchik, Togiak and Kulukak, their 
lakes  and connecting systems. Special survey emphasis was given other 
salmon spec ies  in the Nushagak-Mulchatna River system of the  Nushagak 
district  and in the Cape Newenham, Osviak and Matogak section of the Togiak 
district  (Figures 1 -7 ) .  

METHODS . 

Survey Methods 

Surveys of salmon populations in the Nushagak district  included tower, 
aerial, ground and boat counts.  The salmon spawning populations in the Togiak 



district  were enumerated by tower and aer ia l  counts.  

The aerial  surveys were conducted a s  near  a s  possible t o  the stan- 
dardized method employed by Alaska Department of Fish and Game personnel 
(Wilbur Church and Michael Nelson, 19 60-1963). A Cessna  180 float plane 
was used in conducting the surveys and large sca l e  maps of 1 inch = 2 miles 
were used for documenting spawning ground information. Counts were made 
either in aggregates of 100 or 1 ,000  depending on the density of f ish  encountered. 
The pre-designated peak spawning periods in each  area were used in estimating 
the spawning populations. Subsequent cross  checks were made while conducting 
surveys in the  near vicinity. 

Ground surveys were conducted by the Fisheries Research Institute 
and Alaska Department of Fish and Game personnel in the  Wood River Lake 
systeml/ .  Department personnel conducted ground and boat surveys in por- 
t ions of the Igus hik and Nushagak-Mulchatna River systems.  

The chain-link counting method was employed a s  in previous years  
for estimating the  total red salmon escapement in the Nushagak and Togiak 
dis t r ic ts .  The chain-link method was first  employed by the Fisheries Research 
Institute in 1956 (Gilbert, 1963) and has  been employed each year  s ince.  The 
method was develoged for a s  signing total  spawning populations to  various 
spawning a reas  in each river and lake system. 

In applying the chain-link method, a comparison with the previous 
year estimate is made. Peak spawning estimates from a l l  the areas  ( lake,  
beaches and creeks) within a system are  added together and a ratio obtained 
for each  a rea .  The previous years total  population estimates are  then multi- 
plied by the factor (ratio) obtained to arrive a t  the present years  population 
estimate for each  a rea .  In this  way ,  the population estimates can be  corrected 
to  agree with the tower counts by distributing the difference in the  aerial  tower 
counts (Nelson, 1963).  

NUSHAGAK DSSTRICT 

The Nushagak district  i s  comprised of three sections;  Nushagak , Igus hik 

1/ Dr. Robert L .  Burgner and Fishery Biologist Ken Roberson provided information - 
on ground counts conducted by the Fisheries Research Insti tute.  



and Snake River. Major rivers entering Nushagak Bay a re  the  Nushagak, 
Wood, Igushik and Snake. 

Wood River Lakes 

Four major lakes  originate in a se r ies  a t  the head of Wood River; 
Lake Aleknagik, Lake Nerka , Lake Beverly and Lake Kulik. In 19 64, 80 
percent or 1 , O  7 6,100 of the districts total  estimated red salmon escape-  
ment (1 ,338,900) entered this  system. The distribution of spawners t o  
the three major types of spawning a reas  a s  determined by aer ia l  surveys 
was  19,54, and 27 percent for creek,  beach and river spawners respectively 
(Table 8 ) .  

The 46,000 red salmon spawners entering Lake Aleknagik was  the 
largest  number recorded s ince  1959, but s t i l l  only amounted to  four percent 
of the total  system escapement.  Seventy-five percent of these  spawners 
utilized creeks entering the lake and the remaining 25 percent spawned on 
lake shore beach shoa ls .  

Lake Nerka received approximately 36 percent of the total  Wood 
River spawners (Table 5 ) .  Beach spawners constituted about 6 7  percent 
of the  spawning population (Table 1) , with the largest  concentration of 
beach spawners located in Anvil Bay. Lesser but a l s o  important beach 
spawning a reas  were N4-N6 beach (1 0,000) , Pick Creek beach (8 ,700) ,  
Amakuk Arm-Otts Bay (4,400) and Anvil Bay-Elbow Point beach a reas  (9,100) 
(Table 1 ) .  The major spawning streams were Stovall (11,300) and Pick 
Creeks (1 2,400) (Table 1 ) .  Creek spawners constituted about 33 percent of 
the Lake Nerka spawning population. The Little Togiak River estimated 
spawning escapement was 26,000. 

Lake Beverly received approximately 29 percent of the total  Wood 
River spawning escapement and 24 percent of the districts total  escapement 
(Table 5) . Approximately 94,900 (68 percent) red salmon utilized Hardluck 
and Silver Horn Bays for spawning (Table 1). B 1 2  beach,  a l so  an  important 
beach spawning a rea ,  received 9,900 spawners.  

Lake Kulik received approximately 10 percent of the total Wood River 
spawners (Table 5 ) .  The 19 64 spawning population of 11 1 ,600  red salmon 
in the lake was considerably more than the previous four years (average of 
68,100).  The north shore beach spawning a reas  a s  in previous years were 
again heavily utilized. Lake Mikchalk with 9,500 spawners and Little 
Togiak Lake with 15,210 spawners (Table 1) are  relatively small lakes  



(under 10 square miles) in the  system.  Little Togiak Lake enters Lake 
Nerka near  the  northwest end. Lake Mikchalk flows into Lake Beverly 
near  the northeast end (Figure 1) . 

The ser ies  of four Wood River Lakes a re  interconnected by two 
major r ivers,  the Agulowak and the Agulukpak. Peace and Wind Rivers 
are  minor streams connecting Lake Beverly and Lake Kulik (Figure 1). 

In 19 64, 14 6,400 red salmon, 2 7 percent of the Wood River Lakes 
escapement,  were estimated utilizing the river spawning a reas  (Table 8) .  
For comparison with the l akes ,  Lake Aleknagik received a spawning popu- 
lat ion of 46,000, Lake Nerka 384,700 spawners,  Lake Beverly 317,300 and 
Lake Kulik 11 1 ,600 (Table 5)  . The creek spawning populations in compari- 
son with the river population a re  normally the l e s se r  important of the  two 
(Table 8) .  

Igus hik Lakes 

Complete aer ia l  and partial ground surveys were made in the  Igushik 
Lake system (Figure 2 ) .  Ground surveys were confined to  the Lake Amanka 
and Kathlene River a r eas .  Aerial and ground counts for the Igushik Lake 
system are  shown in Tables 2 .  Lakes Amanka and Ualik and the intercon- 
necting Kathlene River make up the major spawning a reas .  Peak aer ia l  esti-  
mates for the lakes in 1 9 6 3  and 1964 and ratios for these  two years  a re  given 
in Table 2 .  

The spawning population of 3,100 in Lake Amanka was higher than 
1963 but below the previous four years  average (6 ,700) .  The bulk of spawn- 
ing in the Kathlene River occurred in the upper reaches and in the tributary, 
Ongoke River (Table 2) (Figure 2 ) .  

Lake Ualik, the upper lake ,  a s  in previous yea r s ,  obtained the bulk 
of the  Igushik River systems escapement.  An estimated 20,000 fish were 
located along the wes t  beach.  The wes t  shore creeks received the largest  
count in five years (Table 2 ) .  

Lake Nunavaugaluk 

Lake Nunavaugaluk originates a t  the head of the Snake River. The 
one lake and i ts  tributaries consti tute the  system (Table 2 )  (Figure 2 ) .  



The lake during the early 1900 's  reportedly was  a major salmon 
producer. One cannery is  said to have secured 400,000 salmon from the 
system (Anonymous, 1908). Special consideration has been shown the 
Snake River system for several  years in an  attempt to  rebuild the run. 
In 1961 a special  fishing boundary was  designated for the protection of 
red salmon in the Snake River system. A continued closure of the area has 
been in effect s ince  that time. The system in 1964 contributed l e s s  than 
1 percent of the districts total escapement (Table 5) . 

A slight decrease in the creek spawning population was noted over 
the 1963 escapement (Table 8) .  Killian Creek was utilized by 1,500 
spawners - a decrease of approximately 60 percent from the 1963 escape-  
ment. Important spawning beaches were the  West  shore and East shore . 
Beach spawners contributed 78 percent of the  total  population. 

Tikchik Lakes 

The Tikchik Lakes system i s  located in the  Nus haga k River drainage 
and i s  composed of s ix  major lakes:  Tikchik, Nuyakuk, Chauekuktuli,  
Chikuminuk, Upnuk and Nishlik (Figure 3 ) .  Only the first three lakes  in 
the system are  utilized by spawning salmon. Of the approximately 47 miles 
of Tikchik River, only the lower 1 2  miles were utilized by spawning salmon 
in 1964 (Figure 2 )  . A total of 103,200 salmon were counted into the system. 
The peak aerial  survey accounted for about 50 percent of the  total  spawning 
escapement (Table 7) .  Approximately 8 percent of the district  red salmon 
escapement spawned in t hese  lakes  (Table 5 ) .  

In Tikchik Lake red salmon spawning i s  conducted entirely in three 
creeks with Creek B being the  most important stream (Table 3 ) .  Approximately 
7 percent of the total 1964 Tikchik Lakes system spawning occurred in t he  
three creeks of Tikchik Lake (Table 3 ) .  

The Nuyakuk Lake red salmon spawning population in 1964 was con- 
s idered a l l  beach s pawners with exception of the Rapids between Nuyakuk 
Lake and Lake C h a u e k ~ k t u l i .  The 17,700 spawners observed were an  increase 
of 85 percent over the previous four year average (Table 3) . The North and 
South shore beaches were the most heavily utilized for spawning purposes 
(Table 7) . 

Lake Chauekuktuli occasionally receives the largest  segment of the 
Tikchik Lakes spawning population. In 1964 about 53  percent of the system 



spawning escapement utilized this  l ake .  Most of the spawning occurred 
along the Allen River Beach and the North shore (Figure 3) . 

Major rivers in the  Tikchik Lakes system are  the Tikchik and Allen 
(Figure 3 ) .  River spawners accounted for about 7 percent of 3 , 7 0 0  of the 
total  spawning population (Table 8 ) ,  a 43 percent decrease over the 19 63 
escapement.  The creek spawning populations in this lake dropped to 5 
percent (Table 8 ) .  

Nushagak and Mulchatna Rivers 

Red salmon spawning in the  Nushagak-Mulchatna River system i s  
conducted solely in rivers with the exception of beach spawning in the  Okstukuk 
Lakes located a t  the head of the  Kokwok River, and some springs along the main 
Nushagak River. Approximately 1 percent of the  district  total red salmon spawn- 
ing escapement entered this  system (Table 5) . Peak estimate ra t ios ,  preliminary 
and adjusted population estimates for red salmon are  shown in Table 5 .  

Surveys in the Mulchatna and i ts  tributaries accounted for over 58 per- 
cent  of the estimated 18,700 spawning red salmon in the Nushagak-Mulchatna 
River system (Table 5) (Figure 4 ) .  

The Nushagak-Mulchatna Rivers a re  the principal spawning area for 
the other four salmon spec ies  in Bristol Bay. In most yea r s ,  the catch of 
these  spec ies  made significant contributions to  the  Nushagak district  economy. 
Information on the escapement of king, chum, pink and coho salmon i s  neces-  
sary for the  management of these spec i e s .  

Partial s u v e y s  have been made over the Nushaga k-Mulchatna area 
s ince 1956 (Table 9 and 1 0 ) .  An attempt to obtain a complete survey of the 
king, chum and pink salmon spawning populations was made in 1964. Enum- 
eration of coho salmon was not attempted due to  other management act ivi t ies .  

The Nushagak and i t s  tr ibutaries,  primarily the Nuyakuk River, receives 
most of the  even year  pink salmon returns - the odd year  run is negligible. In 
the upper Nushagak River drainage,  a total of 875,870 pink salmon were enum- 
erated by tower and aer ia l  counts in 19 6 4 .  

In 1964, king and chum salmon were observed in greatest  number in 
the Mulchatna River. Over one-half of the king salmon observed during the 
survey of the Nushagak River drainage were in this system.  



TO GIAK DISTRICT 

The Togiak district  i s  subdivided into s ix  sect ions  for purposes of 
stock separation and catch s ta t i s t i cs ;  Kulukak, Ungalikthluk, Togiak, 
Matogak, Osviak and Cape Peirce. Virtually a l l  the commercial fishing 
effort and harvest take place in the  Togiak sect ion,  by far  the most import- 
an t  red salmon producer in the  district .  

Togiak Lakes 

Beach shoal a reas  along the  Togiak Lakes a re  used extensively by 
spawning red salmon. The area between Middle Point and Sunday Creek 
(Figure 7) received the bulk of the spawners (Table 4 ) .  

Aerial estimates for Togiak Lakes and estimate ratios for 1963 and 
1964 a r e  given in Table 6 .  The aer ia l  survey estimate accounted for 47,700 
or 50 percent of the salmon in t hese  lakes  (Table 7). 

The Upper Togiak Lake spawning escapement was comparable t o  that  
of 1963. Dispersion of the spawners was a l s o  comparable. The beach area 
between Zwischen River and Budole Creek was a s  in past  years  heavily uti- 
l ized by spawning red salmon. Togiak Creek beach received 5,500 red 
salmon, the largest  spawning population in four years  . 

Togiak Tributaries 

The Togiak tributary system estimates of red salmon were lower than 
the escapement for 1963 (Table 6).  The most noted salmon decrease was in 
Gechiak Lake. Lakes were utilized for spawning to  a larger extent than the 
creeks (Table 8) . River spawners dropped in numbers from the four year 
average (Table 8 ) .  The escapement of 9,800 red salmon to the  tributary 
systems accounted for 8 percent of total Togiak district  escapement.  

Kulukak River Systems 

Kulukak River enters Kulukak Bay from the ea s t  near the entrance to  
Togiak Bay. Aerial estimates for the  area are  given in Table 4 .  Estimate 
ratios for 1963 a r d  1964 are  shown in Table 6. 



Tithe Creek is one of the  two main spawning a reas  for this  section,  
and i s  tributary to  the Kanik River. Spawning occurs in springs and sloughs 
a t  the  headwaters of Tithe Creek (Figure 6).  The escapement of 3,600 red 
salmon was  approximately one-half the  1963 escapement (Table 6). 

The majority of the  red salmon spawning in the  Kulukak system 
spawned in Kulukak River and Lake. An estimated 6,200 salmon were 
observed utilizing this system (Table 6) .  

Quigmy River, Matogak, Osviak and Cape Peirce Sections 

Important chum and pink salmon spawning areas  in Togiak Bay were 
aer ia l  surveyed for the purpose of acquiring information on the magnitude of 
t hese  runs. During 1964 the salmon runs into Quigmy, Matogak, Osviak 
and Cape Peirce sect ions  were excluded from any commercial harvest due 
to  lack of any effort. Figure 7 shows the  approximate location of the  rivers 
and sect ions  in relationship to the Togiak Bay. 

Quigmy River enters Togiak Bay along the western edge between the Togiak 
and Matogak Rivers (Figure 7 )  . A total  of 10,000 chum and 800 pink salmon 
were enumerated in the approximately 20 miles of stream surveyed. Spawning 
was considered near i ts  peak. 

Matogak River, located about midway along the western edge of Togiak Bay 
drains a tundra area a few miles west. of the Quigmy River drainage (Figure 7 ) .  
An estimated 8,200 chum salmon were observed spawning in the river July 2 7 .  
Spawning was  estimated to  be near i t s  peak. 

Osviak River i s  located about three miles wes t  of the Matogak River (Figure 7 ) .  
The river originates along the south edge of the  Ahlun Mountains. In a survey 
of i t s  entire length on July 27, an  estimated 15,000 chum salmon were enumer- 
a t ed .  Spawning was  estimated near  i ts  peak. 

Hagemeister Island is  the largest  island of a five-island group in Togiak Bay 
(Figure 7 ) .  Two small streams, one flowing t o  the  north, the other to  the  
south,  were surveyed. An estimated 3,800 chum salmon were observed spawn- 
ing in the two streams on July 27. The survey was conducted several days after 
the peak on the bas i s  that  more ca rcas ses  than 1:ve fish were observed. 



Sluq River enters Newenham Bay along the  outermost westerly extremity of 
Togiak Bay (Figure 7). The river 's  meandering course was aer ia l  surveyed 
for about ten miles.  A total  of 5,300 chum salmon were counted on July 27.  
Several large schools of salmon were observed off the  mouth and in the 
inlet .  Due t o  turbid waters an aerial  count could not be  made. Spawning 
was  estimated to  be  about 70 percent complete. 

A total  of 42,300 chum salmon were counted in the four a reas  along 
the  western edge of Togiak Bay. In addition, 800 pink salmon were observed 
in the  Quigmy River. 

SUMMARY 

Surveys in 1964 were made on red salmon spawning populations in the  
Nushagak and Togiak districts . Included in the Nushagak district  sur- 
veys were counts on king, chum and pink salmon. 

Lake Aleknagik received the largest  red salmon escapement s ince  1959. 

Lake Nerka was the main recipient of spawning red salmon in the  Wood 
River Lake system. 

Lake Beverly received about 29 percent of the total  Wood River Lake 
system escapement.  

The 1964 spawning escapement in Lake Kulik was approximately twice 
the four year average.  

The dispersion of spawners in the  Wood River Lake system by creek,  
beach and river a reas  was 19 ,  54 and 27 percent respectively.  

In the Igushik Lake system,  beach spawners comprised 39 percent of 
the total  population. 

Lake Nunavaugaluk beach spawning a reas  were utilized more than in the 
previous four years .  

More red salmon spawned in Nuyakuk Lake (Tikchik Lake system) than 
in the past  four years .  



1 0 .  Lake C hauekuktuli received the majority of the Tikchik Lake spawners.  

11 . The Mulchatna River of the Nushagak River system received over one- 
half of the systems red salmon escapement.  

1 2 .  A total of 875,870 pink salmon were enumerated in the  upper Nushagak 
River drainage. 

1 3 . The Mulchatna River system received the largest  spawning populations 
of king and chum salmon in the Nushagak dis t r ic t .  

1 4 .  The Togiak Creek spawning populations were lower than the  previous 
four years .  

15 .  The Kulukak section of the  Togiak district  received 9 percent of the  red 
salmon escapement.  

1 6 .  Chum and pink salmon spawning streams were observed along the 
western shoreline of the Togiak district  for the purpose of acquiring 
information on the magnitudes of salmon utilizing the a rea .  A total 
of 42,300 chums and 800 pink salmon were enumerated. 
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Figure 4 
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Figure 5 
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Table 1. - Spawning escapement of r e d  salmon i n  t h e  Wood River Lake system, est imated by a e r i a l  and 
ground counts,  1964 

Estimated T o t a l  
A e r i a l  Percent of Schooled Ground - 1/ Aer ia l  
Count Spawning Live Dead Off Mouth Count Ground Live 

Area Date Completed Count Fount And Beach Date Count Count 

WOOD RIVER LAKE SYSTEM 

Wood River 8/12 10 0 11,300 - - - - 11,300 

LAKE ALEKNAG I K  : 
Whitefish Creek 
Yako Creek 
Yako Beach 
Bear Creek 

, Bear Creek Beach 
r- I c e  Creek 

I c e  Creek Beach 
' Youth Creek 

Southshore Beaches 
Sunshine Creek 
Peaceful Creek 
Agulowak R. Beach 
Northshore Beaches 
Happy Creek 
Hansen Creek 
Dam Creek 
Mission Creek 

LAKE ALEKNAGIK TOTAL 25,920 6,200 1,600 16,541 25,920 

Agulowak River and 
Lower River Bay 8/28 100 42,400 - - 

LAKE NERKA: 
Fenno Creek 



Estimated 
1/ 

T o t a l  
A e r i a l  Percent of Schooled Ground - Aer ia l  
Count Spawning Live Dead Off Mouth Count Ground Live 

Area Date Completed C o u ~ t  Count And Beach Date Count Count 

Upper River Bay N.W. 8/28 
Upper River Bay S.E. 8/28 
Allah Creek Beach 8/13 
Ross Creek- 

Pike Creek 8/13 
Pike Creek 8/13 
S t o v a l l  Creek 

arid Lake 8/13 
Bear Creek 8/13 
Tea l  Creek 8/13 

, River Bay-N4 Bench 8/24 
NU-N6 Beach 8/2 4 

0 Pick Creek Beach 8/21! 
I Pick Creek 8/15 

Elva Creek Beach 8/15 
Elva Creek .8/15 
Amakuk A r m  8/2 8 
Lynx Creek 8/13 
Lynx Lake 8/13 
Arnakuk A r m -  

O t t l s  Bay 8/24 
O t t l s  Bay 8/15 
O t t  ls Bay- 

Agulukpak R. 8/24 
Kema Creek 8/22 
Hidden Lake Creek 8/2 2 
Anvil Bay 8/2 8 
Anvil Bay- 

Elbow Point 8/2 8 
Elbow Point- 

Lynx Creek 8/20 

LAKE NERKA TOTAL 141,800 8,500 4,900 31,707 148,050 



Tablc 1. - (Continued) 

Estimated To ta l  
A e r i a l  Percent of Schooled Ground 11 Aer ia l  
Count Spawning Live Dead O f f  Mouth Count Ground Live 

Area Date Completed Count Count And Beach Date Count Count 

L i t t l e  Togiak River 8/15 100 15,000 - - - - 15,000 

L i t t l e  Togiak Lake 8/24-9/15 98 15,210 - 1, 1-1-00 - - 15,210 

Agulupnk River 8/24 95 38,900 - - - - 38,900 

Sam's Beach 
Golden Horn Beach 

Y Golden Horn Creek 
t'J S i l v e r  Horn 

I B-12 Beach 
B-9 Beach 
Ariniversnry Bay 
Moosc Creek 
I-Iope Creek 
M.iscel.l~inc!ous 

LiLW IICVI:T<I,CY TOTAL 131,200 7,500 9,000 115, '$57 140,360 

Pei~ccs R ivct t 3  8/21 PO 0 16,800 - - - - 16,800 



Table 1. - (Continued) 

Estimated 
1/ T o t a l  

A e r i a l  Percent of Schooled Ground - A e r i a l  
Count Spawning Live Dead Off Mouth Count Ground Live 

Arca Date Completed Count Count And Beach Date Count Count 

Sout-h Shore 9/5 98 1,100 - - - - 500 - 1,100 

LAKE KlJLIK TOTAL 51,000 500 3,600 51,000 

Grant River 

WOOD RIVER LAKE TOTAL 

I &/ Lake Alcknagik r e d  salmon ground counts were conducted by Alaska Department of F ish  and Game personnel.  
r i l  
N Ground counts made on Lake Nerka, Beverley and Kulik were conducted by F i s h e r i e s  Research I n s t i t u t e  
I personnel.  

2J The count of 21,500+ i s  a comparative ground and boat es t imate  on observat ions made i n  1963 and 1964 
by F i s h e r i e s  Research I n s t i t u t e .  

3/ The ground arid boat counts i n  S i l v e r  Horn Bay were considered 1/4 t o  1/3 l a r g e r  than t h e  1963 est imated - 
populat ion of r ed  salmon of 71,300. 

Ground arid boat counts along t h e  west shore of Lake Kulik were considered a s  l a r g e  a s  t h e  1963 r e d  
salmon populat ion of 3,600. 

Ground counts were used a s  they  more accura te ly  r e f l e c t e d  t h e  t o t a l  spawning populat ion a t  t h e  time 
of survey. 



T a b l e  2.  - Spawning escapement of red  salmon i n  the  Igushik Lakes and Lake Nunavaugaluk system, 
estimated by a e r i a l  and ground counts, 1964 

Estimated Y Total  
Aer ia l  Percent of Schooled Ground Aerial  
Count Spawning Live Dead O f f  Mouth Count Ground Live 

Area Date Com p l e t e d  Count Count c .unt c a m  And Beach Date o 

IGUSHIK LAKES 

Igushik River 8/11 

~ i d d l e  Creek 8/11 
South Creek 8/11 
Amanka Beaches 8/11 

I 

N LAKE AMANKA TOTAL 
W 

I KATHLENE RIVER: 
Lower River 
Upper River 8/11 
Ongoke R i v e r  8/11 

KATII1,CNE RIVER TOTAL 

LAKE UALIK: 
Frances C r e e k  
WesL Shore C r e e k s  8/11 
Wos t Sliorr: 8/11 
EasL S11or.e Crlc-elcs 8/11 
East  S1ior.c 8/11 

15 ; ooq 



Table 2 .  - (Continued) 

Estimated 
I/ 

T o t a l  
A e r i a l  Percent of Schooled Ground - Aer ia l  
Count Spawning Live Dead Off Mouth Count Ground Live 

Area Date Completed Count Count And Beach Date Count Count 

LAKE NUNAVAUGALUK 

Snake River 
Srlalce River - 

Eagle Creek 
Eagle Creek 
West Shore 
K i l l i a n  Creek 
East Shore 
East Shore Creeks 

I South Shore 
b.3 
A 

I LAKE NUNAVAUGALUK TOTAL 

1/ Ground counts were conducted by Alaska Department of Fish and Game personnel.  - 



Table  3 .  - Comparison o f  r e d  salmon spawning ground a e r i a l  e s t i m a t e  counts  i n  t h e  Tikchik  Lakes 
and Nushagak-Mulchatna system, 1960-1964 

Area Date No. E s t .  Date No. E s t .  Date No. E s t .  Date No. E s t .  Date No. E s t .  

Nuyakuk River  - - - - 8/10 160 - - 8/24 100 

T IKCH I K  LAKE : 
Creek A 8/10 2.000 8/12 800 8/10 600 8/18 5,000 8/2 1 800 
Creek B 
Creek C 

TIKCHIK LAKE TOTAL 7,700 

Tikch ik  River  8/10 12,000 

I 
NUYAKUK LAKE: 

,, North Shore Beach 
L V  

LJI Coffee Bay Beach - - 
Por tage  A r m  Beach - - 
South Shore Beach 8/10 100 
Mir ror  Bay Beach 8/10 900 
Rapids (River)  8/29 3 00 

NUYAKUK LAKE TOTAL 2,120 

LAKE CHAUEKUKTULI: 
Creek #1 8/10 150 
A l l en  River  Beach 8/29 17,500 
A l l en  River  8/10 250 
North Shore Beac:h 8/29 11,760 
South Shore Beach 8/29 1 ,100 

LAKE CHAUEKUKTULI TOTAL 23,760 

TIKCHIK LAKES TOTAL 45, ~ 8 0  27,380 15,730 92,410 51,480 



Table 3. - (Continued) 

Area Date No. Es t .  Date No. E s t .  Date No. E s t .  Date No. E s t .  Date No. E s t .  

NUSll AGM-MULCIIATNA : 
Mulcllatna River 
K u k  t u l i  
Stuyahok River 
Nushagak River 
King Salmon River 
Iowi t h l a  River 
Kokwok River & Lakes 
Chikchitria River 

NUSHAGAK-MULCIIATNA TOTAL - 10,100 4,260 23,300 6,800 



Table 4. - Comparison of r e d  salmon spawning ground a e r i a l  es t imate  counts i n  t h e  Togiak d i s t r i c t ,  
1960-1964 

Area Date No. Es t .  Date No. E s t .  Date No. Es t .  Date No. E s t .  Date No. E s t .  

Togiak River 

TOGIAK LAKE: 
Jondjk Creek Reach 
Jondik Creek 
Jondik Creek t o  Bruin 

Creek Beach 
Bruin Creek to  Middle 

Point Reach 
Middle Point t o  Sunday 

Creek Beach 
North Shore Beach 

I West Shore Beach 
West Creek and Lake 

..I 
Truman Creek 

TOGIAK LAKE TOTAL 50,250 32,640 7,470 27,710 30 ,200 

Zwischen River 8/29 7,650 8/22 5 ,150 9/4 6 ,950 9/6 5 ,560 9/3 3 ,000 

UPPER TOGIAK LAKE: 
Zwischen R .  t o  Budole 

Creek Beach 
Budole Creek t o  Upper 

Togiak Creek Beach 
North Shore Beach 
Makoo Creek 
Upper Togiak Creek 
West Shore Beach 

UPPER TOGIAK LAKE TOTAL 

TOGIAK LAKES TOTAL 65,900 42,450 20,900 51,140 47,700 



Table 4.  - (Continued) 

Area Date No. E s t .  Date No. @st.  Date No. E s t .  Date No. Es t .  Date No. E s t .  

TOGIAK TRIBUTARIES: 
Gechiak Lake 8/8 7,650 8/11 7,480 8/8 5,160 8/11 2,640 7/2 7 600 
Ongivinuk Lake 8/29 3,200 8/22 3,750 9/4 9 00 9/6 2,700 8/11 2,500 
Purlgokepuk Lake 8/8 950 8/11 400 8/8 23 0 8/11 580 7/27 200 
T r i b u t a r i e s  t o  t h e  Lake - - - 3 00 - 150 - 8/11 800 - 180 - - 
TOGIAK TRIBUTARIES TOTAL 11,800 11,930 6,440 6,100 4,100 

KULUKAK RIVER SYSTEM: 
Kulukak River and Lake - - 8/11 500 8/8 2,170 8/11 2,150 7/29 2,800 
Ti the  Creek - - 8/11 2,100 8/8 2,050 8/11 2,900 8/11 1,600 

I KULUKAK TOTAL 



Table 5.  - Populat ion escapement e s t ima tes  of r e d  salmori i n  t h e  Nushagak d i s t r i c t ,  1963-1964 

I 

1963 1964 1964 Percent  of Percent of 
T o t a l  Pop. Rat io  Prel iminary Observed Observed Nusl~agak D i  s t r i c t  

Area Adj. Es t .  1964/1963 Estimate Ad,i. Es t .  A d j .  T o t a l  To ta l  

Wood River 
Lake Aleknagik 
Agulowak River 
Lake Nerka 
L i t t l e  Togiak River 
L i t t l e  Togiak Lake 
Agulukpak River 
Lake Beverley 
Peace River 
Lake Mikchalk 
Wind River 

1 Lake Kulik 
Grant River 

I 
WOOD RIVER LAKES TOTALS 721,400 1,024,392 1,076,100 100.00 80.37 

Snake River 500 .20 10 0 10 0 . 8 1  
Lake Nunavauga1.t k 37,400 - .46 17,250 12,300 99.19 

LAKE NUNAVAIIGI1LIJK TOTALS 3 8,000 17,350 12,400 100.00 .93 

Igusllik R i ve v. 80 1.25 10 0 
Lake An;~rika 3 , 510 1 .83  6,423 
Kathlene River 46,100 1 . 3 1  60,391 
Lake Ualik 42,510 - 1.38 58,664 

IGUSIIIK LAKES TOTALS 92,200 125,578 

TD.chik t a k e  
Tikchik River 



Table 5. - (Continued) 

19 63 1964 19 64 Percent of  Percent of  
To ta l  Pop. Ratio Preliminary Observed Observed Nushagak D i s t r i c t  

Area Adj. E s t .  1964/1963 Estimate Adj. Est.  Ad.j. To ta l  T o t a l  

Lake Nuyakuk 6,100 5.96 36,356 36,400 35.27 2.72 
Lake Chauek~iktuli 47,600 - 1.15 54,740 54,600 52 .91  - 4.08 

TIKCISIK LAKES TOTALS 166,600 102,095 103,200 100.00 7 . 7 1  

Nushagak River 2,100 2.36 
King Salmon River 800 .25 
Iowithla River 1,900 .20 
Kokwok River 30,000 .07 
Mulchatna River 6,600 1 .42 
Koktuli River 4,300 - -38 

I 

NUSIIAGAK-MULCHATNA 
0 

I 
RIVER TOTALS 45,700 

NUSHAGAK DISTRICT TOTAL 1,063,900 1,288,057 1,338,900 100.00 



Table 6. - Popula t ion  escapement e s t i m a t e s  of  r e d  salmon i n  t h e  Togiak d i s t r i c t ,  1963-1964 

1963 19  fj 4 19 64 Percen t  of Percen t  of 
T o t a l  Pop. Ratio Pre l iminary  Observed Observed Nushagak D i s t r i c t  

Area Ad,j. E s t .  1964/1963 Es t imate  Ad.j. Es t .  Ad.j. T o t a l  T o t a l  

Togiak River  400 9. 50 600 600 .63 .52 
Togiak Lake 55,100 1.09 60,059 60,100 62.86 52.40 
Zwischen River  11,500 .54 6,210 . 6,500 6.80 5.67 
Upper Togiak Lake 35,400 - .80 38,320 28,400 - 29.79. - 24.76 

TOGIAK LAKE TOTALS 102,400 95,189 95,600 100.00 83.35 

Gechiak Lake 5,900 .23. 1,357 1 ,400 15.05 1.22 
Ongivinuk Lake 6,000 .93 5,580 5,600 60.22 4.88 
Pongokepuk Lake 1 ,500  .34 5 10 500 5 .38 .44 
T r i b u t a r i e s  t o  L a k e s  400 - 4.44 1,776 1,800 - 19.35 - 1 .57  

I 

w TOGIAK SECTION TOTALS 13,800 9,223 9,300 100.08 
w 

8 . 1 1  

' K u l u k a k  River  & Lake 4,800 1 .30 6,240 6,200 63.64 5.40 
T i t h e  Creek 6,600 - -55  3,630 3,600 - 36.36 - 3.14 

KULUKAK SYSTEM TOTALS 11,400 9,870 9,800 100.00 8.54 

TOGIAK DISTRICT TOTALS 127,600 114,282 114,700 100.00 



Table 7. Comparison of total population with the total sum of survey estimates 
in the Nushagak and Togiak districts, 1964.  

Total Pop. E s t .  Total Sum of Percent Acct . 
Area by Tower Counts Survey Estimates for by Estimates 

Wood River Lakes 1,076,100 536,440 49 .85  

Lake Nunavaugaluk 12,400 7,900 63 .71  

Igus hik Lakes 128,500 ' 59,250 46.11 

Tikchik Lakes 103,200 51,480 49.88 

Togiak Lakes 

TOTAL 



Tab le  8 .  Compara t ive  pe rcen tage  d is t r ibu t ion  of red  sa lmon i n  t h r e e  major  
t y p e s  of spawning  a r e a s  dur ing  t h e  y e a r s  1959-1964 in t h e  N u s h a g a k ,  
Togiak d i s t r i c t s .  

1/ 
Spawning Total  Pop. Es t imate  

Year- Creek  Beaches  Rivers  by Tower C o u n t s  

WOOD RIVER LAKES~ '  

I G e o  . Average 1 9 . 5  9 5 2 . 8 4  21 .33  1 , 0 5 9 , 6 0 0  

IGUSHIK LAKES 

G e o  . Average  2 6 . 6  1 4 1  -11 24.55  

LAKE N UNAVAUGALTPK 

I Geo .  Average 29 .44  6 5 . 4 6  4 . 4 4  35 ,600  



Table 8 (Continued) 

Spawning Total Pop. Estimate 
Year Creek Beaches Rivers by Tower Counts 

TOGIAK LAKES 

Geo . Average 8.55 74.99 11.51 113,700 

TOTAL 17.70 55.85 14.86 

The average creek, beach and river spawners for the  s ix  years 
i s  a geometric mean. 

2/ River spawning populations include the Wood, Agulowa k , Little - 
Togiak , Agulukpak, Peace,  Wind and Grant. 

3/ Spawners in rapids between Nuyakuk Lake and Lake Chauekuktuli - 
a re  included a s  river spawners . 



Table 9. - A e r i a l  surveys of streams i n  t h e  Nushagak d i s t r i c t ,  1956-1964 

P a r t i a l  Fish Count by Species 
Date River o r  Complete Kings Reds Chums Remarks 
1 n cc 

Muklung Complete 150 400 - 
8/6 Iowi th la  103 - Numerous Conservative Es t .  11 

Kokwok 
Iowi th la  

11 

P a r t i a l  
Few 

1 5  
Few 
- 

- Sca t t e red  
- 

Iowi th la  
King Salmon 
Muklung 
Nushagak 
Muklung 
Kokwok 
Nushagak 
King Salmon 

P a r t i a l  
11 

11 

Few - 
150 
150 - 

few - Conservative Es t .  
- 

3 00 
- V i s i b i l i t y  good 
- 

Numerous 
- V i s .  f a i r  - Lake 

19 58 
King Salmon P a r t i a l  

. 8/15 Iowi th la  V i s .  poor, H i .  
water 

V i s .  poor 8/15 Muklung l 7  4 2 Few 

Old Stuyahok 
Iowi th la  
Klut i s p  aw 
King Salmon 
Old Man Creek 
Mulchatna 
Muklung 
Iowi th la  
Koktul i  
Old Stuyahok 
Chichitnok 

P a r t i a l  
I? 

V i s i b i l i t y  poor 
V i s i b i l i t y  poor 
V i s  . exce l l en t  

Complete 
tT 

P a r t i a l  
Complete 

11 

V i s .  exce l l en t  
V i s .  exce l l en t  
Pas t  peak 
Pas t  peak 
V i s i b i l i t y  poor 

1960 
'7128 Koktuli  Complete 704 V i s i b i l i t y  poor 

V i s i b i l i t y  poor 
V i s i b i l i t y  good 

- 

7/28 King Salmon T I  13 7 - 
7/28 Klutispaw 71 15  8 - 
1962 - 
8/1 King Salmon Complete 49 7 - V i s i b i l i t y  f a i r  

V i s i b i l i t y  f a i r  8/1 Klut i s p  aw 8 0 - 11 

1963 
'E King Salmon Complete V i s .  poor t o  good 

V i s .  poor t o  good 8/5 Old Stuyahok 11 23 4 - 



Table 9 .  - (Continued) 

Par t ia l  Fish Count by Species 
Date River or Complete K i n ~ s  Reds Chums Remarks 

Nushagak 
Chichitnok 
King Salmon 
Mulchatna 
Kokwok 
Muklung 
Mulchatna 
Koktuli 
Chilchitna 
Chilikadrotna 
Miscellaneous 
Nushagak 
Kokwok 
Iowithla 

Complete 
I t  

11 

11 

11 

11 

I t  

TI 

11 

Tf 

11 

11 

11 

11 

4,400 
200 - 

2,500 - Spawning i n  Lake 
- 

1,000 - 
- - 
- 
- - 
- 



Table 10. F loa t  surveys of  streams i n  t h e  Nushagak d i s t r i c t ,  1957-1964 

F i sh  count by Species  
Kings 

Date River Live Dead T o t a l  %Jacks Reds Chums Remarks 

19 57 
817-9 King Salmon 287 137 424 5 0 220 4 Good survey 

1958 
E l 0  Iowi th l a  531 26 557 28 41  363 Poor v i s i b i l i t y  
8 ~ 9 - 2 0  King Salmon 3 5 8 - - - Pas t  peak -  ate 

19 59 
872-5 King Salmon 3,122 160 3,282 
8 /7  -13 Iowi th l a  748 292 1,040 
8/15-22 Koktul i  118 116 2 43 

1960 
m 8  King Salmon 169 5 174 

19 6 1  
873-6 King Salmon 473 2 8 501 
8/10-13 Iowi th l a  301 57 358 

19 6 2 
-7 King Salmon 514 29 543 
8/10-12 King Salmon 224 38 262 

19 63 
m 6  Kinn Salmon 49 3 47 5 40 

1964 
8 Old Stuyahok 1,661 27 1,688 
8/12-14 King SaJmon . 254 8 1  335 

67 600 316 G o o d v i s i b i l i t y  
37 80 584 V i s .  poor t o  good - - - Pas t  peak - Late 

24 - 7 Poor v i s i b i l i t y -  
High water  

20 1,000 129 F a i r  v i s i b i l i t y  
- 1,500 2,078 Variable  v i s .  

- 125 - Poor v i s i b i l i t y  
13 500 5 1  Excel len t  v i s .  

15 603 12 Good v i s i b i l i t y  - 207 - V i s .  ' f a i r  t o  poor 

14  50 5,000 V i s .  good t o  Ex. 
13 223 none V i s .  good 
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